Phytochemical analysis of twigs and roots of Erythrina abyssinica, a traditionally used medicinal plant, gave a new radical scavenging flavanone, 7,3′,4′-trihydroxy-5′-prenylflavanone (abyssinone VII; 1), along with twenty-one known compounds, whose radical scavenging and antimicrobial activities were also assessed.
The genus Erythrina (Leguminosae) is widely distributed throughout tropical and warm regions of the world, and is known to contain flavonoids, isoflavonoids, pterocarpans, alkaloids, and triterpenoid saponins [1] [2] [3] [4] [5] .
Erythrina abyssinica is found in warm regions of Southern Africa [6] and the savannah of East Africa [7] . It is used in traditional medicine for treatment of malaria, elephantiasis, trachoma and syphilis [7] , and has been reported to elaborate alkaloids [8] , flavanones, pterocarpans, chalcones and isoflavonoids [9, 10] , some of which have been shown to have antimicrobial [9] and anti-plasmodial activities [10, 11] . In this paper, we report on the isolation and structure elucidation of a novel compound, 7,3′4′-trihydroxy-5′-prenylflavanone 1. We also report the radical scavenging activities this compound and twenty one known co-isolates.
The application of standard chromatographic techniques on the chloroform extract of twigs of E. abyssinica led to the isolation of 7,3′,4′trimethoxy-5′-prenylflavanone 1. The high resolution ESI-MS of 1 gave a pseudo molecular ion at m/z 358.1657 (M+NH 4 ) solving for the molecular formula C 20 H 20 O 5 . The use of UV shift reagents was very diagnostic in determining the structure of 1. In sodium acetate the UV of 1 showed a bathochromic shift of about 15 nm pointing to the presence of a free 7-hydroxy. The absence of 5-hydroxy was confirmed by running the spectrum in AlCl 3 and then AlCl 3 + HCl, which showed no effect on either spectra. Its 13 C NMR spectrum showed 20 signals, whose chemical shifts suggested the presence of a prenyl unit (δ C 17.4, 25.4, 28.6, 123.1 and 131.9) and fifteen signals for carbons of a C 6 -C 3 -C 6 flavonoid skeleton [12] . The nature of the flavonoids moiety was evident from twelve aromatic signals (two aryl groups) as well as three signals resonating at δ C 80.3, 44.2, 190.1, characteristic of non-aromatic carbons at C-2, C-3 and C-4, respectively, of a flavanone nucleus. The 1 H NMR spectrum showed an aromatic AMX spin system at δ H 6.41(1H, d, J = 1.8), 6.56 (1H, dd, J = 8.6, 1.8 Hz) and 7.72 (1H, d, J = 8.6 Hz) for a 1,2,4-trisubstituted benzene ring, and signals at δ H 6.81 (1H, brs) and 6.92 (1H, brs) signifying a 1,3,4,5tetrasubstituted benzene ring. The 1 H NMR also showed characteristic signals for a prenyl group and spin related protons of position 2 and 3 ( Table 2) . The retro Diels-Alder fragments observed at m/z 137 and 204 in the EI-MS spectrum revealed that ring A had one hydroxyl substitution and ring B had two hydroxyl groups and a prenyl unit. The positions of hydroxyl groups (7, 3′, 4′) and prenyl unit (5′) were established by HMBC correlations and NMR chemical shift analysis. The HMBC correlations are given in Table 1 . The key correlations are those shown between H-6 and C-2, C-2′, C-4′, and C-1′′, between H-1′′ and C-4′,, C-5′, C-6′, C-2′′ and C-3′′ and that between H-3 protons and C-2, C-4, C-1′ and C-10. These correlations show clearly how the prenyl NPC Natural Product Communications unit is linked to the flavonoids moiety and how the C-6-C3-C6 flavonoid unit is linked together. Compound 1 was thus identified as 7,3′,4′trihydroxy-5′-prenylflavanone and given the trivial name abyssinone VII. A closely related compound, 5-deoxyabyssinin II, was recently reported by Yenesew et al., [11] . Twenty one known compounds were also isolated and their structures were deduced using spectroscopic methods and confirmed by comparison with available spectroscopic literature data. These were octacosyl-E-ferulate [13] , abyssinone IV [9] , abyssinone V [9] , phaseollidin [9] , erythrabbysin II [9] , sigmoidin B [14] , sigmoidin C [14] , sigmoidin D [16] , sigmoidin F [15] , 7-demethylrobustigenin [3] , 5-prenylpratensein [15] , 5,7-dihydroxy-2′,4′,5′trimethoxyisoflavanone [4] , sandwicensin [17] , genistein, neobavaisoflavone [17] , semilicoisoflavone B [18] , licoagrochalcone A [19] , 3-methylbutein [20] , clovane-2,9-diol [21] , 3,6-caryolanediol [22] and eryvarin L [23] . The sesquiterpenes clovane-2,9-diol and 3,6-caryolanediol are reported for the first time in the genus. This, to the best of our knowledge, is the first report of sesquiterpenes in the genus Erythrina. Table 2 summarizes results obtained from radical scavenging activities using DPPH assay of the compounds isolated from various parts of E. abyssinica and monitored at 0, 1, 3, 6 and 24 hours. The antioxidant activity was observed over a period of time because it was shown that antioxidants fall into three categories. Those that rich steady state conditions within thirty minutes (fast kinetics), those that attain steady state conditions between thirty minutes and six hours (intermediate kinetics) and those that reaches steady state after six hours [24] . Determination of IC 50 values before steady state conditions may lead to incorrect IC 50 values. In the TLC assay, most compounds were active, but only a few showed activity in the spectrophotometric method. This is probably because in the former, a high concentration of the compound is loaded per spot on a TLC spot, while in the latter the sample is highly diluted. Only the very active compounds show activity in this method. The compounds 1, eryvarin L, sigmoidin B and 3-methylbutein showed activity that was lower but comparable to standard antioxidants (gallic acid, quercetin and ascorbic acid).
In the antimicrobial assay ( Table 3 ) the flavonoids showed low to moderate activity against the test organisms. It is worth noting that compound 1, sigmoidin B and 3-methylbutein showed activity against E. coli, an organism that is not easy to destroy [25] . The findings above seem to corroborate the traditional use of the plant. 
Experimental

Extraction and isolation:
The twigs of Erythrina abyssinica were air dried pulverized (1.6 kg) and then Miconazole (std) 0.005 Chloramphenical (std) 0.001 0.001 0.05 extracted with CHCl 3 /MeOH 1:1 to give a brown residue (55 g). This residue was dissolved in minimal amount of water, subjected to liquid-liquid partitioning sequentially with n-hexane and chloroform to give, respectively, the n-hexane (12 g), chloroform (25 g) and residual water extracts (14 g). The n-hexane extract was subjected to silica gel (100 g) column and eluted with hexane/EtOAc mixture of increasing polarity to give octacosyl-Eferulate (45 mg), which crystallized from fractions eluted with 95:5 n-hexane/EtOAc mixture. The chloroform extract was subjected to silica gel (200 g) CC and eluted with n-hexane, CHCl 3 and MeOH mixtures in increasing polarity to give 26 fractions that were further purified by combination of gel filtration using Sephadex LH-20 and PTLC to give 1 (22 mg), abyssinone IV (18 mg), abyssinone V (20 mg), phaseollidin (12 mg), sandwicensin (48 mg), sigmoidin B (26 mg), sigmoidin C (55 mg), sigmoidin D (11 mg), sigmoidin F (23 mg), 7demethylrobustigenin (32 mg), 5′-prenylprastensein (35 mg), 5,7-dihydroxy-2′,4′,5′-trimethoxyisoflavanone (6 mg), semilicoisoflavone B (11 mg), eryvarin L 2 (15 mg), clovane-2,9-diol (80 mg) and 3,6-caryolanediol (25 mg). The root wood was similarly dried, pulverized (1.2 kg) and then extracted with CHCl 3 /MeOH (1:1), to give crude extract (44 g) that was subjected to liquid-liquid partitioning to give the n-hexane (11 g), chloroform (9 g) and residual water (17 g) extracts. The chloroform extract was subjected to silica-gel (60 g) column chromatography and eluted using n-hexane, CHCl 3 and MeOH mixtures in increasing polarity. Nineteen fractions were collected and purified further by a combination of Sephadex LH-20 column chromatography and PTLC to give abyssinone IV (39 mg), phaseollidin (33 mg), sandwicensin (46 mg), erythrabbysin II (9 mg), genistein (7 mg), neobavaisoflavone (34 mg), licoagrochalcone A (5 mg) and 3-methylbutein (8 mg). (14), 137 (100).
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Radical Scavenging Assays:
The radical scavenging properties of isolates were assessed using the TLC and UV-VIS spectrophotometric methods, both employing 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical. In the former method, amounts of compounds that ranged from 100 μg to 0.05 μg were sported on a TLC followed by spraying with 2% DPPH in methanol to give inhibition zones that looked yellowish on a purple background. The minimum inhibitory loading amount was taken as the minimum amount applied to TLC that caused an inhibition. The UV-VIS spectrophotometric method followed procedures used by Hou et al., [26] with minor modifications. Solutions of two components (compound and DPPH) were prepared for each compound and had its absorbance measured at DPPH absorbing wavelength (517 nm) and monitored at time intervals of 0 hour, 1 hour, 3 hours, 6 hours and 24 hours. The concentration of DPPH in each measured solution was 100 μg/ml and the concentration of compound was varied from 0-300 μg/ml, in methanol. The percentage of scavenged DPPH at each time interval was estimated using equation [(A blank -A sample ) / A blank ] x 100%, where A blank is absorbance of DPPH solution with no sample and A sample is the sample absorbance. The concentration at half inhibition (IC 50 ) was then determined from the drawn graphs.
